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(3) 1,4-s; (zfh*y) *yi£y<Dmm. 

Macromolecules, 1 9 9 2 ,vol. 2 5,5 1 2 5 izmW.ftJjfeX^J }?U*rJy 

1 1 -^n^^>*^i^i:^ifc 0 m*>frf=.*£m,m<D 1 H-NMRW 

*^M«®JR (IR) ^^^h^^lfe^ 1,4-^ (?>3f>» ^>i?>T* 

IR (hv) : 3030, 2940, 2880, 1600, 1250, 1055 
1 H-NMR 8 (ppm) : 0.96, 1.49, 1.73, 3.90, 6.82 
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(4) jku 7ni/ y&m&tiwmfe 

h^y^yifyi- h U fAMl,4-y (7>3f y) 2 0:10:70 

(Macromolecules, 1 9 9 2 ,vol. 2 5,5 1 2 5 IC|B^<£>;£&) „ frjfHCOMJS??! 

^^^-ic^^B^ytyyKm^^mmmz^^m^m^^mm^mz^^ 

7-©>ft>i*i3iiitt6 8 0 g/mol-e&ofco (I 
), (II), (III) 7?^StlS»yjgL#3t#ffi<Ojt^2 0 : 1 0 : 7 0 fc& 
Sft^^if^y^M^JtO^M^^^tiTVNSZl^S: 1 H-NMRici »jflg 

1 H-NMR 8 (ppm) : 0.9, 1.4, 1.7, 3.8, 3.9, 6.8 
StJtfy^-CDM 5 ?*^?-* (GPCJ:y*«)fcjKUX^l/>iJiJ|tffi) &32 
, OOOt'feofc. GPC WW\7-i/H>^D7h^77) <DW&3kf\rlt* 

GPC MS : 3fC V ~ *fc =£*±Sg HLC-8220GPC 

: SV-S^ttlg TSKgel Super AWM-H X 2* 

: NMP (10m»ol/Llffc'Jf?A») 
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1,4-2? 'Oif h U tfAfcl-* h^rS>-4-x;i/^y b 3=- 

i/Ky^y-T h y ? A £1,4-2? (?>3r5/) ^>i£>& 15:10:75 ©Sff-£- 
•elite U (4) £HC#»^jtfy:7x-V>#«^#&imLfc. 

#$&m!0>5£ (i) , (ii) , (in) vmznzmvMvmmm&vi&tf i 5 

: 10 : 7 5 ^^Sfta*^*; ©JfififcJt^^M^^&tlT V^«i £ £ 1 H 

-NMRta yfltSLfe. 

X H-NMR 8 (ppm) : 0.9, 1.4, 1.7, 3.8, 3.9, 6.8 
KEstfy V-CDMi^^S (GPCJ:y#«)fcsKy^^-l/>«lllffl) 1*3 3 
, OOOt^ofe. 
[0 0 4 2] 

(2) 

lata (i) T*#feiKy 7x-u>*m##«:iiiis«i (5) izmm&ftmtm 
vismx-mmnm on &##ci,£ 0 #e>*i£«8?sc§i (in ©i»»tt3 0/im 

, -f^->#«^«0. 0 2 0 S/cmtftofe. 
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m2izft&Lt=.mMnm an <D4 j*>&mm<DK& 

ffimomMWWk (ID t>f*>3cl*2 0ml SWIf7n>a-f>^a)S 
US«*H#«Ci*«CU 12 01Ct2WJ|bfc. «ft9tHg (II 

[0 0 4 3] 

(3) H^-xb^tFH/iii^©#l 

ffffH (1) OJi<y 7x-U>^fi^#S:fflv^T^i6#ifl (6) \zmM<D\%^tL 
ISIC^T^^^-Xh (II) Sr»«SLfc. Ifl^-Xt> (II) &@fjfB (2) 

(in (Dmmizmmhr^ mmz-&T&&m&Ao. 25mg 

/cfflW«Hf## (ID ^SLfe. 
[0 0 4 4] 

(4) «5»*«#-fe/Kz>w^tt»an 

f&fBK/««#-£# (ID 5:#l^bfeflK>r^>.7K*{C2^raa«i-e^^(cj: 

B&fH@^lK#^TO«M^-fe;VS:«Si&«S3 0 0 mA/cm 2 ©^ftT'*^ra^ 

[0 0 4 5] 
[«1M3] 
(1) sKU7x-l/>*M-&#©«5i 

ggftttfi (4) fcH»jci f 4-s; (x;i/*:/h3f s» h y 

10:10: 8 0(D#J-^l?iH'^b, (4) £ |sf £ Jj&'V xK 'J ~7 x.— Vy 

#2§bj!(z>5£; (i)., (ii) , (in) ^3tis»y£L«i£#&©Jfc#i o 

: 10 : 8 0 Zt3*)<Dm&ft(D&n&<*ifinbftX^&Z. £ £ 1 H 

-NMRtC J; UfltigLfco 
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1 H-NMR 8 (ppm) : 0.9, 1.4, 1.7, 3.8, 3.9, 6.8 
l^'j7-©iiW?i (GPCJ:»JWc^'JXf its 1 

, OOOfSofc. 
[0 0 4 6] 

(2) mMHtmoftm 

mm (i) -e^^tife^^sr^v^T, mmwio (5) tHcjsitwPK 

K (III) £ffr«Ufc. H^llfelill (III) ®^J?tt3 1 /*m, 
^SliO. 017 S/cmT'$>ofec 
S2[cf^Lfe«iII (ill) ©>ftf>£g|3S^*m*fc>f:r>fc#*s©W 

f»rfa<Z>«j§?fCig (III) i:^t^I*2 0mUWIf7n>n-f>^ 
SUSi^MiCiKl, 12 0tt'2lfMbfe o ttffME ( 

[0 0 4 7] 

(3) nm'i-xhx.&m/'mm&itaftm 

mm (i) -e#fc#*#tt€:fflv*T^jK«i (6) iciB«<z>i^£ii?£#*re 

h (III) £fS^L£o MIISrSSfIB (2) *e#e>4xfeS 

8?SCffil (III) ©MIi:iflfct> ««!3li:TS^fif5rSO. 2 5mg/cn 2 0 
|g|/Sl§&-£# (III) feftnHLfc. 
[0 0 4 8] 

(4) TO*M#-fe;i/©W^tt^ 

fufSBI/«*Ig^#: (III) S:SI»Lfel»>r*>**»C2l*ia«fll'r*i4:K: 

[0 0 4 9] 
C**«4] ' 
(1) !K'j7x^l/>M^0iil 

HJfeMi (4) iira«K:i,4-s; (x;i/*y h=^» ^>-e>^- > y ?A£i-* 
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10:5:8 5 <Z>ffl#"eK# b, 1 (4) il^^t^'J 7i-l/>^ 

M^#Sr»(3itbfe. 

StJKU 3f >SSHI^M*tt 14 1 Og/molt^ofc, 

##8^0)3; (i) , (ii) , (in) ^S4x*»y3gb*3t#ffi©ii:*<i o 

: 5 : 8 5 <nm&}t<n&A&{bfimbtlX^2> Z. 1 H- 

•NMRJCJ: Uflt&bfc. 

1 H-NMR 6 (ppm) : 0.9, 1.4, 1.7, 3.8, 3.9, 6.8 

, 0 0 0T?&.ofe„ 
[0 0 5 0] 

(2) mjKKKttfHg 

l&fH (1) t'#f)tlfcM^&M^t^Jl (5) h|Effb#?£ 

m (iv) &#^bjfeo #^ti^«^KM (iv) 0^30^ 

liO. 0 14 S/cnr£&o£„ 
H2Mfr&b&ttffi)CIK (IV) ®-r^>3ggl*^*M*i:, >f*>fiW©M 

«f7n>n-f>^bfeSU S8mBt&»tc»&*ifctif3B*#«K (iv 
) fc>f t>xl*2 0 * U U y h;i/£A*l, 1 2 0°ClC2MK^bfco 

[0 0 5 1] 

(3) *«*-xh&tra/«SSte#©fNK 

tfffH (1) "Z?»fcjKU7x-l/>^M^S:Mv^T, H»J 1 © (6) {CfH* 
©P«3^i:imb^i£T'mffi^-^ h (IV) &MHb& 0 

i8tfi«^-^h (iv) fcitma (2) T*#^tife«^«m (iv) ommtzmttis 

fcffe, KI$fta^fiJliO. 2 5mg/cm 2 (Z)J^/«^^ (IV) Srf^SSb 
[0 0 5 2] 
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(4) jxm%akWJWDm&&&.» 

[0 0 5 3] 
[*J6«5] 
(l) jKU 7x-l/.>*M^#©»36 

^Iffill (4) nmmizlA-V (*)Vfc-7utf2ri/) Kyif y± V U V2±£.l- 
y&0 : 1 0 : 9 0 <Z>«^T?BI^ L, Ullil (4) £ R U^T?jK U 7 x - U 

y&m&&itw&i>f=. 0 mtfv?-<Dj*y&mmmAmm*2 230 g /moi 

( I ) , (II) , (III) -e^3tl*ilSI»;>gU*3t*ffi©Jt*«0 : 

10 : 9 0 E&v(Dmmtt<D&m&{btfmbnx^z>z.£. £ 1 H- 

NMRtC «fc USSfgLfcc 

X H-NMR 8 (ppm) : 0.9, 1.4, 1.7, 3.8, 3.9, 6.8 

(Gpqi v&ibfc#v xri/ymmm) 1*32 

, 0 0 Ot^ofe. 

[0 0 5 4] 

(2) 

mm (1) T-#^fc^«iirft:£M^T, mil© (5) tm^mx-mm 

KM (V) £#$gb£ 0 #£>*lfc«8¥«ig| (V) ©mj?tt3 0Am, 
&0. 010 S/c mT*3bofc 0 
B2Kffr£Lfc«#KlR (V) ©>r^>^m«^*M*i:> <Y*>fc#*©W 

fifffi®*#«R (V) i:>ft>S!«*2 0mlSftiiif7D>3-f>y©S 
US||*H*»i:ai«U 12 0tT2Wilfeo *0>*gm, tt<!SII (V 
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[0 0 5 5] 

(3) nm*<-xhj&Tm/nm&'&{*<Dftm 

mm (i) -eftbtifc&m&ftzm^xmnmKD (6) izmmnmrntimv 
W'ti^-^h (v) srwsELfc. mmm^-xh w &tm u) 

4l£*8?SCIR (V) ©BfCMbfet, ««S*Ta^fi»I0. 25mg/ 
cm 2 ©I/iii^ (V) £#l£Lfco 
[0 0 5 6] 

(4) Wiift;KD|^i 

tafam/«^^fl£v$:M l t=.%%4 ^y^iz2^mmt Z> Z\ H IZ <fc y IR* 

[0 0 5 7] 

(1) jjfy (2, 6 Kn*5/- 1 , 5 U» <D$m 

y-Kyv)i7*yi&(DffiM t tfffim-?z> 0 m%s§kzmmh. mux- mm&nm 

H^tlfeSjSlKi^-NMRCDlS^'J, jKU (2, 6-y't:Kn 
JSic, mffH©2, 6 -vm Fu*i/-*-y# uy-^yVjvrs. >ki^*(c*fb 

zm&mftzmm&#mztjiZ$.xm*)MLf~&. 1 2 oic-c— «&«jBEie«Lfc 
□ m*>titc#v (gpc j: y ^uymnm.) 

it 2 6, 0 0 0T»&o£ = 
[0 0 5 8] 
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» 

(2) /KU (2, 6-J?fcKn^^-l, 5 — ±-7* L/>) ©^;I/jJn^ h^rSz-fb 
SlSiSJSEi: LTNJ-y^f jl/j^M7^ KSrMvv tfU (2, 6-i?tFn 

6 Ommol : 1 0 Ommol : 2 Ommol : 1 2 5 mmol^Sff-^TfMJ&SltTilgSgb 
3*l£8 0r^6^|^^UTifrfBJi<U (2, Kn*J/- 1, 5- 

^fciftefaijatcisiaiRiSif^s:, *?ij^#ffiicfc*a^*fcyigLfc«L 12 or 

•e-®fca*ffil£«&Lfc. 1 H-NMRffli^i »;> (2, 6-*;fcKn* 

SlhMlfe. 'SsKUT-<0-<^->^|jiai^M*tt8 9 Og/mol-e^ofe 

o 

[0 0 5 9] 

(3) mmmm<D^m 

mm (2) T?#&ftfc3-ja*&fflv*T, (5) *:He:£8n?«!Mt 

JR (VI) &f^«Ufc. #£*ifcmfl¥frH (VI) <z>BIJf:«3 2^ -f^->#*^ 
ttO. 0 17 S/cmffeofc. 

02ic#^L^s^«m (vi) ©>ft>5eii§tiit, -r^>^#^©0i 

tu!Btf>«8?«jgl (vi) M«i*2 0mi^if7n>3-f>^fflS 

[0 0 6 0] 

(4) «a^-^hjRtfm/«ai8-&#©^» 

4 omm%(D iz, MSB (2) T^feJifUT-© 51t%Il 
0^y^;wv-;i//* (80 : 20) <z>*g#?§?g$:. &±MMiLMft*nMg;ii<D 

M£Jfc#2 : 1 £ JCfiSillU ^lC^«tS*T«a^-^ h (VI) 

HLfc. h (VI) SrISfIS (3) T?#e>*ife«*KBI (VI) ©HaW 
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fC&*rl,fctfe, «*3*te^i0. 2 5mg/cm 2 (Dl/iii^ (V 
I) &ftn»Lfc. 

[0 0 6 1] 

(5) flimjiJftt^ofi^ttttK 

(VI) &»»Lfel»>f*.>*tf»K:2«ria«*r«ifcK:J: 

[0 0 6 2] 

c^as«i 7 ] 

HSfc#|i<Z> (l) £|sU«fc£/£^£LTx#/-;i,£mvv 4, 4' -^'ti 
Kn^rS/lf :7iX;K zf9yVfl'hy. H^WLit± h U 1 : 2. 1:2. 2 

[0 0 6 3] 

(2) 4, 4' -^^h^J/tf^x-.fl/COSIjta)^ 

(i) fcH«jc4, 4' Kn*2/if7x— l -zfu^zfzy. mm 

[0 0 6 4] 

(3) 5K'j7i-l/>MM©iI 

HSfeMi (4) i:fif«jc4, 4* -i>:x;^7h^i/^7i-;vth'J-)Ai: 

4, 4' -i?7h*ci/¥7*-)V* 2 0 : 8 0 <JD«f L, aitzMSft^lU* 
&SMt8!ffc h n^Oif >cfit't^SJ*Lfe (Macromolecules, 1 9 9 2 ,vol 
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. 2 5 , 5 1 2 5 izmmojim) „ m&<DBii&&m* s 

2 0 g/mol^feofeo 
#2g[Etf)5£ (I) , (III) ^S*lS»*JagL«3g#ffi©Jt««2 0 : 8 OH 

-NMRtCj:»JfllS8Lfe 0 g/K'Jv-©II¥Wi (GPCJ:'J*ii?)fc/K'J 
X^l/>g|»ffi) £2 2, OOOT'feo^o 
[0 0 6 5] 

(4) mMMWk<Dim 

mm o) T*#e>ti^^^s:MVNT, ^jswi© (5) £.mvjjmvnMW 
m (vii) m^ntcmmmm (vm ©iBi£ti±2 9 ^, 

^ttO. 0 2 2 S/cm-efeofe 0 

.02ic^ufc«j»eK (vii) 0^ft>SiiSiiit, -r*>^§Ptf> 

tffga©«^«m (VI) fc>ft>Xift*2 0mUft®f7n>a-f>^fflS 
US U 12 0TCt2jiTOlfc. ^©M^> ttttUE (VI 

[0 0 6 6] 

(5) «i^-xhSiFi/fil^« 

4 om*%©e^fi^*-3J?>»c, ftflH (3) ©5ii%sso>fy^A; 
(so : 20) <z>Mi§r?§?££> e£ttiEi:W#^«#Ki:©m*Jfc#2 

: 1 il&S £e>fC»lU ^-JC^«tS*T««^-^ h (VII) SrSMgUfc. 

mmm^-^h (vm ^Mia (4) T#e>tifes«?sji (vm ©mwcMiu 

fcft, «*atta4ffl*i0. 2 5mg/cm 2 0l/iii^ (VII) &f£ 

[0 0 6 7] 

(6) iS«ift^Offi^tttt» 
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omA/ c m 2 (D^v^mmmum^f^ £ 0 -£<z>mjh£U4 izm^ a 

[0 0 6 8] 
[Jfc8« 1 ] 

(1) ^'J7x^l/>M^ft©ii 

HS£$[i (4) tmmziA-P (x;i/^^h^ri/) MJ 

2 0:3 0: 5 0 (D^l^M^ V 1 © (4) fCgB*gLfc|itI 

*$&W(D& (I) > (ID > (HO T^£*l3i|&U^L^#&tf>ifc#2 0 
: 3 0 : 5 0 il^effcji^if ^3 U ©ffi^J:b(Z)7KU 7 n - Is y PkM&fttfn *> tlT 

^zz.}!* 1 H-NMRiz£vmnisfr 0 m^v^-aMM^^M. (gpc 

i'J^«)fe5)fyXf tt3 1, 0 0 0T*&o£ 0 

[0 0 6 9] 

(2) nmim&ftm 

tm (i) vnbntc&f&mzm^T. mmmi<D (5) nm^mx^mmn 
m (D sr^mbfc. ^^ti^m^m d') <Dmmi<*3 o f im > j*ymmm 

iZO. 0 5 4 S/cmT'&ofco 

H2ic#^L^*j^KM (I* ) ©-r^->^m«^*M*i:> 4*yfcmm<D 

USgg^raWCgjUfcU 1 2 ort' 2ilW^Lfe„ -£tf>MJH, fill d' 
) ttIL<II«lT^fc„ 
[0 0 7 0] 
[ifci&M2] 
(1) 3j<U7aiZil/>^M^©|S3t 
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• * 

MteWl (4) tmmiziA-P *>-tf>^- MJ 

8:0:9 2 <D%}&T*M& U fi^L^c f# e>*l£>tf U *7-©>f ^y^mm^M; 
M*te2 6 6 0 g/mol-r&ofeo 

#3&9!©5S; (I) , (II) , (III) T?^$tlS»*;ig^«iit#&©JtA<8 : 
0 : 9 2 i:^Sftji^iffey©ffi^ifc©^M-a-flt^#e>tl;TVNSr 1 H-N 

1/>SHM) tt3 0, OOOT'feofeo 
[0 0 7 1] 

(2) ««?jSm<Z)^$g 

itrfE (1) T?#e>*ifc£j*%&Mv*T, »Jl© (5) R &2fifeT?S#e 
]gg (ID Sr^Lfc. *§£*ifcSfl¥5CJgl (ID <©JKJ?tt3 3 //m, >f*>#« 
^ttO. 0 0 4 S/ c mT&o £o 

H2tff«LfeSj»(tR (II* ) ©>f:*-:/£g|SMf*M;fc, J*yfcmm<D 

mmommnm (id ^^x»2 0mUMf7D>n-f>^ 

SUS|?«MMl, 1 2 0lC7?2ir^bfe o m#$tHg ( 

[0 0 7 2] 

(3) mm*-xbx.xtm/mm&&ft<Dttm 

(80 : 20) e ^il i: S^? «S?S t ©IIJ:!:^ 2 : 1 

£e>tC»JU ^-lC#$c£i±T«M*-X h (ID £««ELfc; 
HE***-* Ml' (2) T#*>*ifcSfl?MI (ir).©pffflncMfbfc 
m,MZ J £X&i&m&mo. 2 5mg/cmWlSi^ (ID 

[0 0 7 3] 

(4) mnmmm^j^m^nm. 
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0 0 mA/ c m 2 0^ff TliriiM5:|f o fe„ ^tf>M*£®4 &C^„ 
[0 0 7 4] 

(1) Ji<U7xni/>^«^©«l5t 

(4) ^n«tci,4-s; (x;i/*:/h3f >» <OH>£l-* h#i/-4- 
h^r>>^>if >fcl,4-*; (:/h=*fS/) ^>if>$:3 0:2 0:5 0 <Z)#J 

U t- £§U > tKIcS C X U v - (ilfffi^fl^ 'J7t *e & o 

o 

[0 0 7 5] 
[Jfc««4] 

( i ) ftftmitofHs 

ym\$. 1 O OTC©5%5@l!tti*tfit3 o#, Mvnt 1 0 0t®5%M 
[0 0 7 6] 

-/!//* (80:20) B&tt*fctf#*«WKfc(Z>**Jfc#2 : 1 

i:^5J:e.CijiiU i©-ic^a:$-ftT*S^-^ h (IV) *MMLf~o flfttt 
h (IV) $rgfjfH (1) -e»&*ife-^7-f *>JK©S»KK©Wfflftc^ 
^TLfeft, tt«3-&Ta^SI*ao. 2 5mg/cm2©I/fii^ (IV) 

[0 0 7 7] 
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(3) mwmmm±)\y<z>Mi\'&um 

mmm/mmm-sib 00 ^mmLt^m,-(^yyK^iz2mmmm-t^z.tiz^ 

3 0 0 mA/ c m 2 <D$kftT*£kB$mmM&MkZfi^fr 0 ^©^£04 \Zm~to 
[0 0 7 8] 

A-7nn^>iM'j7- tetter mmt>m% x^mx & y > n«±+^ 
dan 

[02] 

i^^tiiii© >r ^- y zc&m^mmm tux yfcm^n m& z 

[03] 
[04] 

^mmizm^m^^mmnmrnmrnm^jv^m^mmm^^m-t. 
m^<Dmm] 

As, 5-^j£ffitjs, Q-mm 
i o-^tk^o 
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